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(57) Abstract 

An inexpensively available substance for screening an immunotherapeutic agent having antitumor and/or anticancer activities. A 
screening method for determining in vitro a substance having a LAK activity potentiating effect suitable for a subject which involves the 
following steps: (a) collecting the peripheral blood of the subject and preparing a lymphocyte fraction therefrom; (b) preparing a 
LAK-induction sample by adding the above screening substance to the lymphocyte fraction and a control sample containing no screening 
substance; and (c) measuring the LAK activities of the induction sample and the control sample and comparing the activities to thereby 
determine the LAK activity potentiating effect of the screening substance in vitro on the subject. 
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mmm 

<Dj5mzm-tZ>» ZZlZftfe-ttllt* *fgBJte. in vitro Id&^T in vivo IZ& 
W-5LAKJHHBS (Lymphokine Activated Killer Cell : U >*^-f >Stt<b^ ^ — 



©*#£E"r§HaF#ft£iIR (TSA: Tumor Specific Antigen), £fc «IE^*fflJ!SK: 

fc < « a#«r * j& co «<t; k # ^ <d $g m. s n * n# m sift® 

(TAA : Tumor Associated Antigen) 5&*#*rTS. d OJ; a teMiSinJiCte, lE^^ffl 

20 izft^T^mmm&mt-rz>z:£\z&r)^m-£nz> 0 m^umw^^-r^mm 

mm. )ixmmmmm\zttLT mcmmiz&j&zn-fiz. mhc^xi^ 
£fS5E l * fctesg^a^ST u sett £^-r n t £ n 
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#aiSi;tf >5ff$fr3fr (NCI : National Cancer Institute) OS. Rosenberg te, 

**8u wt^i- 2 (il-2) tmz%mtzt. &mx>*$ts 
zwmmiz&mz nk iitiisi^pjif^^i^^ ; t^tt 5 

HtSSSJILfc (ftflJBB 62-1 16518 ^#HH). u0+7-fflti'J >*2K >«14 
ft* 7— SUBS (LAK : Lymphokine Activated Killer Cell) t$}£2fttcc 
LAK aufitt, Hll!a$±tti9-fc&Bra±fc<, I«in7-Ttt$0« 

IL-2 Sffl^TffittftLfc^*tlt*iStt**-r LAKfflfi£?|tfa;BM$c#rt 
tfM<D^^*bntl^ (LAK*S). ;KZ>£5&LAK« 
0« 0 il L £4 (C ck 5 m^ftmz & 0 , 5fc88 IB G>*g/h & § H (3 Jg&ittiftltil a«|Rfc 
SilTHS. L^L&^ LAK «fcO$£ttfflfls:^#&D, &,2:/u£&|&£$ 

&ymmw<£Mmtf*z^z.tfca, «*t&iBUB,sa«*s. 3^ il-2£b:& 

&^*££fc«fcoTLAK*i££fT3*§£,i«*g® IL-2 &4K:«fc5a«fcB'Jfl2 
AfrWfctt, IL-2 Sffl^fc LAK *TfcJ£«i££ff'3«S, itlt, % 

swum* il-2 &i&sraHtr>fc«£«kD fc^^dt^etiT^s.s&caa-r 

a*fc^<Otf>©BUfPffl®f8iKlCOl>T, LAK ^la^IEMHat^LT 

tit. I L-2«&P#4lc«fc5®JRa*lK, TO<7)<h^5> DlM^MLT 

*fT-5©Ttt^< 4 BftS4lI«toTLAKfiH4*ii!i$-&f*S^t*5^CO^T 
*e>^U«) in vitro ^l:*^T7^'J-z>^tSIt!5«atnT^&. L^L 
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fc&Zs IL-2 £JSl>T in vi tro Trfto X 5 U > t/Xlt. tffl^^Otf 

«»J^.«-i:7^-TllftSjtM<Z)»*a?KS:fflVifc Coley" s (1964), BCG \Z 

£%&iis.mfem (Mathe. G. . Adv. Cancer Res., 14, 1, 1971) te^tf^JV^Ey 
Hd&ttSISJMOilif (Zbar, B. , e t a 1 . , J. Natl. Cancerlnst., 48, 831. 1971), 

&ttm&£zfi&?mm<D&#mz&tf2>mm%}&\z-z2\,*T&< <Dm^nt> 
nx^rzo z\n^<Dot>^mm^m^mtLxm^m^nT^^>^(DtLx 

(Lentinus edodes) fiB^MI^I^fW^tffi + y 
$^TB*T^ 300 ^femJ^^AX^±S^fT^tlT^^^\ fOll^ti; 
20 lC^j$#^«iS^BJ!£tlOO&D, ?y V - ^07>\Z&V}2>±M&& 

Z$l!frmm<D&mmmmM<DmmWlffl%)%: (Sugano, N. etal., Cancer Letter. 27: 
1. 1985 ; l£*J»i#<=>, B**»JIIP , JJ?5^eu 43: 1 78. 1990) *i^hi?x 
y^h^z (Tabata. T. etal., Immunopharmacology, 24:57, 1992 ; Hibino, etal., 
Immunopharmacology, 28: 77, 1994) te^^ffi^SiVCUS. 

igte) W^yil*#aai#J*itS^rttct3:#L^IR<7) in vivoT? 

0 LAK«14if!3£2&*£, in vitro £ ij — ->5?-t%fz#)(D, X^U— 
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3^te£<fci*i<2 u >Am&±mizmmL. ^nz in vitro \zxlak %®.m&yon 
tevx^tz. Lfc^oT, lak m^m^n^mmz^it^xm^m-r ^>f)^ 

ofr\zm*X in vitro TfBtiSfcX^ U - - >^*-f £ d i^T 



& £ ^3fc £ & £ tlfc J5fe^ 4 1 \z , £ § (3 $ <*ftaEISWgigttM £la 

mmm&& £z$/ikfz\zm l mm-<k&&z>z\t%:% J ^fcLtz 0 u & & ms & «& tn s 

IL-2 (DiXmWtVX in vitro Cl&ttS LAK S'ftff mOoH t LTffflfli d £ \z 
iO, y58ffiffi4&£igS£#rtk:fi!-£ly&l«G> in vivo fc^SJiMfflUHcfe J: 
15 tf/S&WtftaSftUB, LAK«'l4*t&fEffi£, in vitro (c43ViT^^7--U > 

<itmmwm, mzihK&&mimn&mm£fofo\z&$--?z>m&<D in vivon 

£tt5«Hfla«S?5tt#, «tfcfl£j&>S9IS!Lfc'J >/1S*£ in vi tro K&HTfflrlE© 

20 LAK ^ttti^K^J:0^'i±^T^«^Offlfla«S?i'14<hIE©+aM^#T^Cli 

(b)MIB'J >/^H»tC2|s:»^0^^ - >^RS»iPLfc LAKH§S+r> 

25 (c) mmmm^->-f)^tmtEMm'^yy'')iiz-Di^x, iNLm&&m%.[sX j tn 

£*B2 \Z Jt«T S d <h \Z =t 0 US \z n't £ X >7 U - - > (D 

in vitro TO LAK ffitti|3fi^fflSft£t5It ; 

£^tK «tfc*M::jfib& LAK*£tt£3£tfUB£*rr£«&5?£ in vi tro T^-T^^ 
^^tl^-T^o *589ite£jt, ffJSE© in vitro tc*3tt5^^ U——>^*fefcft 
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m?2>Z.£\ZJ:Q. in vivo \Z&\,*T LAK : & 1 &%:i i £feL%Z>frEofr*7,2 U - 

Vfztf-oT, *fg^ttLAK«tt«3S^HtC«t 0 in vivo T© LAK Stt ii&$JlH£ 
SB^Trt&^S^fC^T, LAK^t^^KO&^MfC in vitro fc43^T#iJ$lr 

flt*^iS[«t?#. fr^&E.<Dmi%mMizmzt/u£&wz^z-fc^MmmWVk i 

15 ZfemSkmzlb. ^0[S]±^IWi:t5MllfflV^^i^Tt-5. 



20 

ft^^l^/^©^^.!^ fi^4#rt llS^-t C i II J; D LAK 7g'l4cDig3$t8j 
JUSrg^T^&^^HO^T, ^^iJS^buH in vitro K*5^T¥iJ8lrr<5 CI 

££#Jl&-^Lfc in vivo ~C<D LAK in vitro l:Ti^ 

z>tz#)izmm?z>W)M<Dz:£&^? B *mw\z&^x, u-->^wti 
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mzm<bft%m&tebL< izm^^^tsmitmrnt. yi^^zsmm^wnTv 

#^ff?It'£EH*i§il!>£ 12 ^ y ~> ^mMftfr 30 ii%£(Ti:^§ J; o \Zffi3&? 
/\^«#fl?BISl, t)L<«^tl^(Dffi^-&^^75:^>i#* (SI) ^^JPLT, 30- 
10 TSi^tlTft -fe;i/7-if, yn^T-if> ^;i/n>-y— tiYcC^^^n^ 

95 , c* > r©ias{cin^"rsjittcj:o»**^s$-B:. mmizmw? z> 0 mmz 

mm^vxm^xh^^, z\n&mm. ii^LT^tiT^tT, m 
m m \z m * <d mm-z&m tz><d &m\\ t $> z> 0 ?i«s^Ltiib^ z>Bmzm& 

20 w.&mu-?z>z\£tfT~zz> 0 V >;mmttizMLTW.mmnrz>Wi£i\z3=>\,fz>* 

<te 1 ng/ml~100 mg/ml T&O* $6l:ffJL<(i 1 /zg/ml~100^g/ml ~e&D> 
£L< « 10wg/ml~50^g/ml T$> %o#5£B%<D W ^ y^&^tt&mWS, 

25 sagM^^fT? ui^WS 

Js<b<Djjmz$£otf ($&mfz3&. 19:245-249, 1987), IL-2 Clf^T, X^'J — 
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BPS. *5£W<D LAKSIM&X^ 'J-->^&te, J^T^Ifl : 

^(D^m^+Bsic^r^ n t\z & d ^ u -->tfmn<D 

in vitro TO LAK ^t£i#3£f£/B 5 Z. £ ; 

£^tf, ^f*(3iibfc LAKMfeif3£{1UB£W-r3#Jff £ in vi tro T?ft3t"T 

io lak ^Ba^if§#-r^fcJ6^, i$a#o^jfii^e> u >A-^^^gi-r^o 

^^^Jfilbfe*ffijfil^^\/\°U y&1$\X, Ficol 1-Conary ^ (s. g. = 1.077) £fflV^ 

ftmiint^WMIk PBS 

(pH7. 4> Ca Mg (CJ;D 2-3 [H?jfe#bfcCD^, lxio'/mli: 

•f£2>£o\Zt%mWi (£?3;L<«> RPMI 1640 igitii (Gibco) FBS (mmttium) 

mz& x)'i%t>nti*)>nMmtt&. mM&mifem&tf 1 xio 5 /mi~i xio 6 /mi t 

20 &S«k3K:3S8llU it, 1 ^x;U&7c Lfcig«$i 

100^ 1 5r^sinT^)Ci(Cj;0, *Dffiif&** 1X10 4 xJ!/~l x 10 5 /^xJl^&S 

25 mi ng/ml~100 mg/ml Oleffl© W ^ ^Mifc#:ffiffi^2:2jn*.3o 
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nm^->y°)i^ v ywnzmnr &<xt) v \zmmvtzm.mpi 11-2 
(rn-2 ;2ooou/mi) zmu-rz&mL lak mm^>y°)v^mmr ^>um tm 

LAK?£'l4<Z)$j5£te, 5! Cr MftTyt'Cm, [ 3 H] V U ->* iftf^&lC «k 0 *t 

"5. *«^JC*ViTtt, ffiflEt£43£tf*«tt©«jft;&>e>, 5l Cr ftfflJyt'fStt 
ffl-TSili^^LVi. 5, Cr $fcB7yfe-f LAK ?§ttJf &*&RT$!tg;£ tlfc U 

>/ts^^ e> ft & $ n& lak ^jis i3 «t * & mmmm^m^ * \ n v i t r o \z &\,*xm&. 

10 t§^0-o-eS§„ 51 Cr ttffiT^-fe-T «, fiAT^X® : 

(i) 5, Cr T«WLyfc^DAK± h U ^A^aSUp-TS 11 chtc J: t)« 

(ii) Mmm&)Mm%:, X9V— — >!fm&&2>Wtttmt.LT<DrlL-2 fc«fc 
15 ; 

( i i i ) m wsBBJia^x 7 x ^ ^ { - ^ v) & ^ $ n 5 i~ rMJ«±m 4» ic 

£fctiH£*l£ 5, Cr OlSSlStSii: ; 

MS, 

20 5l Cr KffiT^i:^»C*ViT^fflt-SSWIfflJ3aT*Si»ft^ataeflaa:UTtt, $f 
£L< teDaudi 8BIISfc*W* Raj i *M£&ffl-r&,, SW«ffllSl©^«tt, ^^^^ 
X3*-CiS*L&fc<Z>£|EliKU 5, Cr T«fttb/M£^*n^*-:/U-- hfc 

^auxfT-5o ^mmm(Dmmmtvx\t, fern-? z>mi&&mm-tz> itwzmv 

25 JnLfcfeW^^ffif -So 

®6*J*fflIIS<Z>«ifefc3u i&tlLfcSfW»HJ!& 10 6 {|l&fc D (C 100~150^Ci <D 51 Cr-^ 

SCI^fcitJfT?. JgMJ&te, PBS^J:0 lxio 6 /ml Kft:<5 

«k"5t3 lOXFBS^lniRPMI 1640 igil!UcML^fc(£>£{£fflT3o «R»bJt&» J& 
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Mmizm^^tzmmm^fzfei) >mmmfo cpbs) zm^Trnmis, mmz io%© 

OisffeiMJkm (FBS) S.tztttf'yz/Jhm (FCS) 1X10 6 
/ml i&SJ;? KMU T^-iz-T H-^ffi-r^o HWMte, T-r^n^f*- 
h<D£^xJU*fC, jfflflaSk^ 5X10 4 /ml t^5<fc"5lr, 50Ml*fo^ftf 

5 3. 

mmm mm®. & ai jrr z> tc <o t v ± -r \z & i\ x « > ±m wnm l 
Tc&ojljiiz. m±mmm\zit in-hci * ioom 1 sics&inu smmmmiz 

<DW*^B&#fflffi$j£&W:2#JigT&* 2000 U/ml CDrIL-2 fcifljfeljRLjfcx 
10 y^^^-mm, lxio 5 /ml~lxio 6 /ml 100« l £££H&sJjn 

$ u $><1 $ — h^yjx- h3t/L^«l«tCJ; 9, 800 rpm 

t 5 ftmm>b&mLTmM&>y x.)\s!&mzm&fcm, 5%co t mm&izT wizte 
3. 5 mmigmrz. 
51 cr »a7y-fe-rfc^^s««j«Bflaa*«i4tt, ^tcd^: 

15 

UK AMI (cpm) -SS*fl?iit (cpm) 
LAK^ft%= X 100 

m±mm (cpm) -mmmm (cpm) 
Mm-v->7)i<Dm$:ZL^\zft.m?z> z\ t\z£ d, v-->znfan\z&z> in 

v i t r 0 T CD LAK i£teSS*|g £ SO JTT 

v^x« 3. 5 mmig^TZo 
*&m±.m*\zi&mznit\ 5, cr ic^ttttiiara, ->>^u-^3 ytsvy?- 

*&won&is^mmz&i*T. &j:m\z&,T<Dh&oizmffi-?z>& y jg^^ 
30 3Ejei3«fc^fifii^«c$nT«fci^i:tt, am#cttS8«$ns. 
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* - iz ck d ssr*r«tt £ ji^r & . 

±j&(D X # U — — > & K «fc 9 i n v i t r o lc 43 5 LAK 8gaJM£t£5&*gj£> £ tifc 
>"( &5-m&foi&W,'®)Z. 3600mg/BT7 0^1, £#tc£-%-LT in vitro T LAK 

in vivo T<& LAK EH4*93£f£Jfl in vi tro fc^HTft^ftfefS*^ IE©*IK£ 
*5fi^S£JLT©^J£^JJCJ; D $ £ ClIMKI^-f 3. n £ life < £X~$m 



1 2 * >y :> 5Ijfi## 24 M % £ & S <£ o \Z L . d CO S?^ $ tlfc^flfe 1 . 0 kg 
20 >EzK 3. 5 L *5iCJC«Sa-fe;P7-if 2. 0 B#*&«i£ 40*C(w«^ &/^£#P 

mm^m&®&^m¥^-tttf>7\z&vmmts&ti:tft>, mfo% 
<Dm so mm%& 12 *y isx.mmftz.uz&sizLiz. mm^m^^^mw^ 

WJB£Hj£SSK: 90t:*^Sn»ftbT»5JI*^fili3:L«&«i:|B|I^JCi«iSbT» 90t: 
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S^lifCJ: 9«tSt£ 25. 3% (Sfi/li), □ - U >/^ft##rK 
ckD^>A e ^ff£ 19. 7% (11/11), &Jfc^£*S*P£-f 5 Folon-Denis & 
H ! kD^U7iy-Jl/$ 2.6% (ffi*/S«) ^A/T^jt. is1 ? trm&tettilti 

m\ziz. ^(Dmizmmm s%, m.^22%. mm.^(Dwm^mm.mm^ 20% 

fc-ofco Xyl : 15. 2; Ara: 8. 2; Man: 8. 4; Gul : 39. 4; Gal : 5. 4; GlcN": 12. 0; GLuUA: 
11. 3c 



mMM2 : LkKm&(D®lfe 
l£&}&^#:fC W ^M&#:»tB#l 1200 mg£SH 3 0, 1 ilMKfcifc o Tl □ 

tt'fbf fflffi#l£3J^TU Wli*^ in vitro TJSteflrrstB* £<0*HH 

15 li:^^T7i7'J-->^t?.ct^-et5o 

tf> Sflfc£nfc£nS©5fcfllJfilK: / \/ , t , J y^UQX, Ficoll-Conary IS (s. g. 
= 1.077) &ffllifeJtS^L^RifefcJ:D^®<Z)#S3»«:^aib, ^tiTHW^H 
^nfcm^^^PBS (pH 7.4, Ca:fc£tf Mg £^F^) fC J; '0 2 L^cCD^ , 1 

X10 6 /mMCfc&£5t;: 10%FBS (#«{b^>-^^JfilVf) £i£*S£t::ittL£: RPMI 
20 1640 (Gibco) teJ»»U&. ±J£gd:£J£K«£ 0 #»Lfc*ffll&£. *&3&^» 
SSlfafff (jffcjfc) &m>T 37^-? 15 »H«IILT3- h LfcJgfcMfc^U 37*C 

10%FBS RPMI 1640 ig^ifc* L fzM WaHBST & 3 

(Daudi fcfflflS) £&^#«K«fcOlElJRU 10 6 MyS/i9 100 — 1 50 w Ci CD 5, Cr — 
25 ^DAlthUOA (New England Nuclear) SrSsUnb. 5%C0 2 JgftgitCT 37<C 
K*5V>T lB#R3J£*Lfc. 5, Cr K <£ 0 Hf$£ Wtmmffl$l& PBS «fc 0 3 tm$fe# 
1X10 6 /ml iZfcZ&^lZ 10%FBS»RPMI 1640 ^*fflt«t«^!R»bfc. 

50wi (5xiov^x;u) f^Mt, $e>tw, (m&#m) k^in-hci 

1 1 
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& 100 i toMu, smmm m^nm) \z\t io%fbs^sdrpmi i^omm 
ioom i f^Mi, tLTmmmnmizit lo^g/mi ©»so*56^0'>< 

*^ffi;ft#fflffl$7£&«;M£ LTCO 2000 U/ml Oit^tf) rIL-2 ted; VM^Vfz 

jiy jl2 ?-mm (loo/zi (ixio 4 /^x;u) To) ^V-h&'fr 

D 800 rpmfCfe^T 5^f B m«LTas^^xJ«l:l0^, 

hj&><£ S0KEN-PET 2-96 lCT#£i;U£>J&*l±il!f £«3tU r 
- -> a £ - J; B ttftHStt£ffliJ5£ L /to 

m*ftfl£ (cpra) -&&mM <cpm) 

LAK©t£% = X 100 

Mjzffim (cpm) (cpm) 



LAK mtt 

teJ&fr A teAMfe B atfe^ C 
1 JKfflfltf 13% 27% 14% 

: 10jLtg/ml) 21% 34% 15% 

3 ttffi%f]9EU£%: 40% 43% 15% 

in vivo fccfet^T LAK»i±^ii5fibTViS^i^«lK$nfc k 3 £#B8k 

z.n\z.ttVT*f&w<Dmmyo&®.mvit invit.ro >j-^>^t^ 
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LAKi£tt(Dii3$l5M£, in vi tro <D7,t7 U -->tfXl^®\-?Z> Z LtfX'gZ Z £ 

in vivo fC£^Tt> LAK ^14*^3^ LX^ fc^Z tfim IS £nfc K 3 
cn^*fLT*^sj(D*fiiil#J^^fflLfc in vi t ro T©7 ^ U — n >^ 

rt), ^Bjofflmti^a:^MPS-^Lfe^'&{3f#e>n^ lak^©*^^^ 

i/^ ?^W&fcmmM*mn&-$Ltcm<D in vivo T'(D LAK in 
vitro TX^ U-->^T§ ^^^^O^a'J-r^Ci^T^^^i^JBJL^o 

ckoT, #f|Bj£> LAKft&m&WM&&mzmn&-$-Lfzm&<D invitroT© 
LAKm&tDm&mgkZ, in vitro iCfe^TX^ U-n>^^m^e> c k 0IE5g^^ 
15 MT2>Z.£tfX£Z>Z£tf1ofr-z>fZo ZtllZ^K). *mW<D W $ ^rM^^tttB 

in vivo "CO LAK m±mmj}^. ^MLAKffil4ig!£^St 
SriEig&^-f SiWlC, in vitro XffimzmWiTZZ. ttfX^, LAK«14ti3^m 

©^#-e^^M^#:^*fLT, lak m&mimnvfjj^te&^&mmzft o z 
£&xgz>fctfxu<, ikKm&mm%m<DM'&x^t£^m&mztti,Tte, lak 
20 m&mimn<Dmm£®5-%:mik-tz>z\£rfx°%z> 0 

<> LAKS'fttfMlKO in vivo KcmtSii&SHHlSS: in vi tro XT, 2 U - - >V 

?zz\£tfxzz><Dx\ w.&i£<Dmmmm^w^<mmt£nz> 0 



■j 
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sit 1 



i. vxrcDJim : 

(b> Huis u >/\°s$®^ (i*^0j(7)7;^ v-->sfWzmmvtc ihKmm^y 

in vitro T(DLAK«'l4ii^^ffl^^^-r§il<h ; 

&^tf, Wtf&fclzmVtz LKK%mn i &ftm&m-tZ>MM% invitroT?&5£-r 

10 

3. WsfciS 1 \Z%?,m<D in vitro iz&tf&XZ U — - > ^&l;H£ffl-t<5 d t 
(CcfcO> in vivo (d&^T UK m&%m&Ln2>fr £?fr*Xt7 U-->^M# 
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